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APPENDIX B / ASSEMBLY WELDING AND BONDING PROCEDURES 


This appendix contains the welding and bonding procedures used in fabri- 


cation of the 3KSES panel and element structural test assemblies. The 


welding procedures were developed generally in accordance with the re- 
quirements for development of weld procedures for 3KSES production welds. 
The adhesive bonding procedures were designed for use without special 
jigs or fixtures in order to provide a procedure suitable for use as an 
in-service repair by operating personnel. 
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: Fillet Weld Procedures for Structural Test Program. 


Weld yee x Direct . 
Position] per Electrode Current Shielding 
Fillet | Diameter (Amps) Gas 
-160 215-245 Argon 
-160 150-180 Argon 
.160) 150-180 Argon 
- 160~.200 170-200 Argon 
-180 225-245 Argon 
-200-.375) 250-280 Argon 
.250 190-220 Argon 
281 195-225 Argon 
250 200-230 Argon 
' .250 165-195 Argon 
a 281 180-210 Argon 
4 | -281-.313 260-280 Argon 
{ 281 180-210 Argon 
i 2819) 305-330 Argon 
| .313 305-325 Argon 
£3130) 200-230 Argon 
, | 313 200-230 Argon 
375 255-285 Argon 
375 290-320 Argon 
.250 220-250 "| Argon 


344 235-265 Argon 


.750 5). 340-370 [seron (60) 
29 5-325 He lium(40 


’ 
ee 


u 
Vv 
Vv 
B 
}:t 
H 
H 
H 
H 
Vv 
Vv 
a 
Vv 
u 
8 
Vv 
Vv 
# 
1:3 
1: 
a 
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ed oo oo oo oo = 2 


HeHorizontal; V=Vertical 
MeMachine (Wiggler ™); S/A*Semi-automatic 
Full Penetration Tee Joints 


First pass on each side with Machine (Wiggler™); Remaining 
Passes with Semi-Automatic equipment. 
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ADHESIVE BONDING PROCEDURES 

FOR WELD REINFORCEMENT LAMINATED DOUBLERS 
ON FABRICATION ASSY TT802024-57 

(TEST SPECIMENS TT802022-205-Fl, -F2, & -F3) 


References: a) RMI Drawing TT802024 

b) RMI Drawing TT802022 

c) RMI Manufacturing Plan for Comp. No. TT802024-57 
The procedures outlined below have been established for use in preparing and 
adhesive bonding doubler laminations over designated weld joints in Assy. 
No. TT802024-57. Two separate procedures and bond systems have been defined 


with specific application requirements in order to acquire comparative data. 


The procedures outlined below supercede flag notes 25 and 26 on the reference 
(a) drawing. Accomplishment of these procedures also fulfills the 


requirements of Steps 600 and 610 of the reference (c) planning package. 


PROCEDURE FOR ASSY TT802022-205-F1 and -F2 
1) Accumulate weld assemblies identified "022-205-F1" and "022-205 
-F2" plus 8 each doubler details TT802024-151 and -153 plus 2 
each doubler details TT802024-155, -157 and -159. 


2) Process clean weld assemblies and details of Step 1 per attached 


Procedure SVBP-01. 


3) Apply Hysol primer EA-9203 per attached Procedure SVBP-02 to all 


surfaces to be bonded. 


4) Apply Hysol adhesive EA-9309.1 and bond doubler laminates in 
positions designated by reference (a) using attached Procedure 
SVBP-03. 
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PROCEDURE FOR ASSY TT802022-205-F3 


e nd 
1) Accumulate weld assembly identified 022-205-F3 plus 4 each dou- 
bler details TT802024-151 and -153 plus 1 each doubler details 
TT802024-155, -157 and -159. 


Process clean weld assembly and details of Step 1 per attached 
Procedure SVBP-01. 


= - 


Apply American Cyanamid/Blooningdale primer BR-127 per attached 


Procedure SVBP-04 to all surfaces to be bonded. - 


Apply Hysol adhesive EA-9314 and bond doubler laminates in posi- 
tions designated by reference (a) using attached Procedure SVBP 
-05. 


Sign and date steps 600,610, and 620 of reference (c) attached 


to certify completion of specified tasks. 


Attachments: Procedures SVBP-01 through SVBP-05. 
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PROCEDURE SVBP-01 
b 
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PROCESS CLEANING FOR ADHESIVE BONDING 5456 ALUMINUM ALLOY 


CAUTION: Use appropriate precautions in preparing and applying the 


hazardous cheniccl solutions required in chis cleaning process. 


NOTE: All process cleaned parts prepared for adhesive bonding must be 
handled with clean white gloves only. Handling bond faying surfaces 


must be kept to an absolute minimum. 


1) Degrease all surfaces of details and entire sides of large assemblies 
on which bonding will be performed. Degrease using clean white cotton 
rags or cheesecloth thoroughly dampened with aliphatic naptha. Wipe 


surfaces completely dry with clean cloths. 


2) Using "Scotch-Brite" pads and water, thoroughly abrade surface areas 
to be bonded until all oxides and discolorations have been removed. 
Abraded areas should extend approximately 3/4 inch beyond periphery 


of bond faying surfaces. 


3) Hand wipe abraded surfaces with clean cheesecloth saturated with 
alkaline cleaner (GMC 528 or equivalent) to remove abrasive materials 
and fingerprint contamination. If alkaline cleaner is not available, 
aliphatic naptha may be substituted. After using aliphatic naptha, 


wipe surfaces completely dry with clean cloths. 


ei ernest i ee «2 


4) Spray rinse with room temperature demineralized water to remove ail 


cleaner residue. Inspect for water break-free surfaces at areas to 


0m 9, 


be bonded. (A water break-free surface maintains a continuous 
demineralized water film on a vertical surface for at least 15 seconds.) 
Areas to be bonded that do not exhibit the water break-free surface 
require reprocessing. Although a spray rinse is preferred, hand 

wiping using cheesecloth thorougnly saturated with demineralized 

water is an acceptable alternate rinse method. The water break-free 


( , surface must still be achieved if hand wiping is employed. Remove 
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PROCEDURE SVBP-O01 (Continued) 


excess water by wiping with clean cloths. 


Acid etch each area to be bonded by applying a coating of the fol- 


lowing paste: 


a) Demineraiized water 350 grams 
b) Sulphuric acid _ . 125 grams 
c) Sodium dichromate 35 grams 


d) Barium sulphate. ‘ 750 grams 


Allow paste to remain in place 20 minutes. At the end of this period, 
remove paste by wiping. Before any residual paste can dry, thoroughly 
rinse entire pare in the manner described in step (4) above to remove 


all residue. 


Dry cleaned parts completely in air or oven (150°F maximum temperature). 


Protect cleaned parts from contamination prior to the application of 
adhesive primer by wrapping parts or suitably covering cleaned surfaces 


with clean Kraft paper. 


NOTE: Adhesive primer must be applied to cleaned bond area surfaces within 


3 hours after cleaning. 
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PROCEDURE SVBP-02 
EA79203 PRIMER APPLICATION 


Vid 


(See manufacturer's instruction sneets for additional information and 


cautions.) 


1) Apply primer to designated part bord areas within 3 hours after parts 


have been cleaned? i) “a ED Se 


2) Handle all cleaned parts prepared for bonding with clean white cotton 
gloves only. Handling of bond area faying surfaces must be kept to an 


absolute minimum. 


| 

3) Use EA=9203 primer as supplied. Apply thin coating of primer by | 

spraying or brushing to each faying surface to be bonded. Apply primer 

only sufficient to wet the adherend surface. | 

4) Before primer cures, remove any excess by wiping with a clean cloth 
Saturated with denatured alcohol. 


| 

i 

5) Dry primer coated surfaces a minimum of one hour at 75°F. | 
| 

6) Protect primed parts from contamination prior to bonding by wrapping 
i 

i 


parts or suitably covering primed surfaces with clean Kraft paper. 


PPT He a cy ee OR 
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PROCEDURE SVBP~03 


EA-9309.1 ADHESIVE BONDING 


(See manufacturer's instructions fo: additional information and cautions.) 


1) 


2) 


3) 


4) 


. 35) 


Handle all primer-coated parts preparatory to and during bonding with 
clean white cotton gloves only to pretect bond faying surfaces from 
contamination and to minimize staining of the hands. Handling of bond 
faying surfaces must be kept to an absolute minimun. 

Using clean cheesecloth, double solvent wipe each primed bond faying 
surface with aliphatic naptha. Remove residual solvent by wiping with 
clean dry cheesecloth, and allow surface to thoroughly dry. Fan forced 


air may be used if necessary to accelerate the drying process. 


Combine adhesive components -100 parts A with 20 parts B by weight - 

and mix thoroughly. Small quantities of Cab-O~Sil (10 percent maximum 
by volume) may be added to adhesive during mixing to increase viscosity 
for ease of handling. Pot life for a one pound mass of mixed adhesive 


at 75°F is approximately 30 minutes. 


Spread a thin layer of mixed adhesive on each surface to be bonded 
using a spatula or knife-type spreader. Apply sufficient adhesive to 
thoroughly fill any gaps and form a void-free bond line when parts are 
assembled. Assemble parts in a manner to avoid entrapment of air 
pockets within the bond line. Apply pressure (2 to 10 psig) by means 
of clamps, weights or vacuum to establish and maintain intimate contact 
until adhesive has cured. Ascertain that parts remain in correct 


position and alignment after pressure has been applied. 


Afcer bond pressure is applied, remove excess uncured adhesive by 
scraping and/or wiping with a clean cloth lightly saturated with 
denatured alcohol. Do not use more alcohol than absolutely necessary. 
Adhesive expelled from the bond Line and/or extending mere than 1/2 


inch beyond the edge of the bonded detail is considered excess. 
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PROCEDURE SVBP-03 (Continued) 


Cure adhesive under full bond pressure for a minimum of 24 hours 
at a room temperature cf 75°F or higher before handling. Parts 


may be carefully handled after this initial cure period, but full 


a ° 
cure requires 7 days 2t room temperatures of 75 F or higher. 
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PROCEDURE SVBP-04 
BR-127 PRIMER APPLICATION 


(See manufacturer's instruction sheers for additional information.) 


NOTE: BR-127 Primer is stcred at O°F or below. Primer removed from the 
freezer and allowed to warm cannot be returned to the freezer. 
4 —_——s 


Primer not used within 96 hours after removal from freezer must 
be discarded. 


Apply primer to designated part bond areas within 3 hours after parts 


have been cleaned. 


Handle all cleaned parts prepared for bonding with clean white cotton 
gloves only. Handling of bond area faying surfaces must be kept to 
an absolute minimun. 


Mark date and time on primer container when removed from freezer. 
Allow primer material to warm to room temperature prior to opening 
container. Thoroughly mix primer before application and frequently 


agitate primer during appiication since rapid settling occurs. 
Apply BR-127 primer to each faying surface to be bonded. Apply by 
spray or brush coating to produce a dry primer coating thickness be- 


tween 0.0001 and 0.0005 inch. 


Cure primer by air drying at least 60 minutes at ambient temperature 


(65°F or higher) followed by exposure to heat with a minimum time of 
30 minutes at a part temperature of 160° + 15°F. To test for full 
cure, solvent wipe primer with acetone; wiper discoloration indicates 
incomplete cure. 


Protect primed parts from contamination prior to bording by wrapping 


parts or suitably covering primed bond surfaces with clean Kraft paper. 


PROCEDURE SVBP-05 
EaA-9314 ADHESIVE BONDING 


(See manufacturer's instruction sheets for additional information and 


cautions.) 


NOTE: EA-9314 adiesive, when mixed, is very thixotropic and will not 


Sag or slump ot vertical -surfaces-: 


CAUTION: EA-9314 adhesive contains. asbestos fibers. Suitable breathing 


Ae Stee Ne oe IRE 


prorection must be worn when grinding or sanding cured adhesive. 


Handle all primer-coated parts preparatory to and during bonding 


with clean white cotton gloves only to protect bond faying surfaces 


from contamination and to minimize staining of the hands. Handling 


Smiter elena Jaman ee ver os 


of bond faying surfaces must be kept to an absolute minimun. 


Using clean cheesecloth, double solvent wipe each primed bond faying 
surface with aliphatic naptha. Remove any residual solvent by wiping 
with ciean dry cheesecloth, and allow surface to thoroughly dry. Fan 


forced air may be used if necessary to accelerate the drying process. 


Combine adhesive components - 2 parts A with 1 part B by weight or 3 


parts A with 1 part B by volume ~ and mix thoroughly. Pot life for a 


mage ckeraeireweage nen Heine etek 


one pound mass of mixed adhesive at 75°F is approximately 40 minutes. 


Spread a thin layer of mixed adhesive on each surface to be bonded 


using a spatula or knife-type spreader. Apply sufficient adhesive 


to thoroughly £111 any gaps and form a void-free bond line when parts 


are assembled. Assemble parts in a manner to avoid entrapment of 
airpockets within the bond line. Apply pressure (2 to 15 psig) by means 
of clamps, weights, or vacuum to establish and maintain intimate cor- 


tact until adhesive has cured. Ascertain that parts remain in correct 


et 


position and alignment after pressure has been applied. 
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PROCEDURE SVBP-05 (Continued) 


After bond pressure is applied, remove excess uncured adhesive by 
scraping and/or wiping with a clean cloth lightly saturated with 
denatured alcohol. Dc not use more alcohol than absolutely necessary. 
Adhesive expelled fron the bond line and/or extending more than 1/2 


inch beyond the edze of the bonded detail is considered excess. 


Cure adhesive under full bond pressufe for a minimum of 36 hours at 


a room temperature between 65° and 85 F before handling. 
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1 / STATIC TEST DATA 


This section contains various detailed data pertinent to the welded 


plate coupon static tensile tests. 


1.1 SPECIMEN DIMENSIONS 


Specimen pretest measurement locations and the actual test section 
dimensions for each static test specimen are presented in Figure C-1 and 


Table C-1, respectively. 


ee ee 


Figure C-1l. 
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(a) Transverse Butt Joint Specimen 


(b) Transverse Cruciform Joint Specimen 


Welded Plate Specimen Pretest Measurement Locations 
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Table C-1. Welded Plate Specimen Pretest Measurements (Sheet 1 of 3) 
(All dimensions in inches) 


SPECIMEN SPECIMEN a 
TYPE nuvace =| ft, | So Basie Wao)! We ree 


Butt Jt. O1G-3-1 5 = 


reser! 


i el : 
a ee A383 l3/e 
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for measurement locations. A Offset A 
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Table C-1. Welded Plate Specimen Pretest Measurements (Sheet 2 of 3) 


(All dimensions in inches) 
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Table C-1. Welded Plate Specimen Pretest Measurements (Sheet 3 of 3) 


(All dimensions in inches) 


SPECIMEN SPECIMEN | 


TYPE NUMBER 


NOTE: Reference Figure C-1 for measurement locations. 
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1.2 TEST DATA SHEETS 


t Copies of the test laboratory data sheets summarizing the recorded data 
for all welded plate specimen static tensile tests are provided on the 
following five pages. Minor additions and deletions have been made 
where necessary for clarification. 
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TEST SPECIFIC ATIUN 
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iss Lora 
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a2 tse dae |e: 


PORN NO. 3922-0 
(: aA Data for specimens no. 016-9-3 and 016-9-4 shown on next page. 
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TEST SPECIFIC ATION 


ENGINEERING ST’ £-8 
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1.3 MISMATCH AND MISALIGNMENT SPECIMEN DATA 


Four welded plate coupon specimens fabricated with joint offset mismatch 
or angular misalignment were each instrumented with a pair of strain 
gages prior to static tensile testing. The recorded and reduced data 


from these tests are presented in Tables C-2 through C-7 and Figures 


C-2 through C-6 on the following pages. 
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Table C-2. Static Tensile Test Strain Data - Specimen No. TT802016-25-1 


GAGE Z - ’ 
las 
WELD BEAD G STRAIN GAGE @ 


STRAIN GAGE aocs. ZN NOTES 


* Unstable 


oon nur wn — oO 


Drifting 
Drifting 
Drifting 
Drifting 


Failure 


A Readings in units of in./in. x 107° 


B-480 : 


T-SZ7-9TOZOB8LL “ON Uswyoedg - SJOTg UFeIIS-peo] Ysa] aTysua] ®FIVIS *Z-) svaANsyy 


c-OT ¥ CUES SUF - niyais 


Ob'e OZ'E ONE O82 O9'¢ O'S Le? 00°2 OSL O9'L OPE O2t OO 


13$440 £2" 


vivo t 39¥9 


“VIVO HIVYLS “DAY. 


Wiva z 39V9 


oy 


Ta ery 


re aoe 


TERO73 


Table C-3. Static Tensile Test Strain Data - Specimen No. TT802016-27-2 


WELD BEND 4 STRAIN GAGE G 


LOAD VA STRAIN GAGE RDGS. 
Gets rote ate] 
- 43 74 


* Reading Unstable 


Failure @ EOGE of 
Weld Thin Side of 
Specimen, 


a Readings in units of in./in. x 10° 
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Table C-4, Static Tensile Test Strain Data - Specimen No. TT802016-33-2 


WELD BEAD G f me: 
0.315 au 0.312 
i ; G 


0. ie By) 
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Output Fron Here On 
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Table C-5. Static Tensile Test Strain Data - Specimen No. TT802016-123-1 ' 


“WELD BEAD & a “STRAIN GAGE & 


1010 

1475 

1954 * Unstable 
2640 Load 
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15310 ** 
21300 


AN al het aR heh OD 


wan nwme wnr ~~ Oo CO 


— ot 
— Oo 


-= t 
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Table C~6. Static Tensile Test Strain Data - Specimen No. TT802016-127-1 


Strain Gage #2 


STRAIN DATA - Ain./in. Pace 
AVERAGE 
0 0) 0 


Failure: 22.7 kips 
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Table C-7. Average Strain Comparisons for Mismatched and 
Misaligned Welded Plate Specimens. 


=) 
LOAD SPECIMEN NUMBER - STRAIN@=in./in./ x 10 ~ 


(kip) | o1B-25-1 | 016-87-2  -{ 016-33-2 


7755 

-996 
1.278 
1.638 
2.1455 
2.817 
2.825 
2.672 
2.752 
2.522 
2.593 
3.047 
3.8425 
5.012 
7.09 
9.7175 
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2 / FATIGUE TEST DATA 


This section contains various detailed data pertinent to the welded 


plate coupon tensile fatigue and bending fatigue tests. 


2.1 SPECIMEN DIMENSIONS 


Specimen pretest measurement locations and the actual test section 


dimensions are presented in Figure C-7 and Table C-8, respectively. 
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a) Transverse Butt Jaqint: Tensile Fatigue Specimen 


A 


b) Transverse Tee Joint Tensile Fatigue Specimen 


yee 
t 


c) Transverse Cruciform Joint Tensile Fatigue Specimen 


d) Transverse Butt Joint Bending Fatigue Specimen 


Figure C~7. Welded Plate Fatigue Test Specimen Pretest 
Measurement Locations. 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 1 of 10), 


(All dimensions in inches) 


SPECIMEN | 


SPECIMEN TYPE NUMBER 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 2 of 10). 


(All dimensions in inches) 


: SPECIMEN 
SPECIMEN TYPE NUMBER 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 3 of 10). 


All dimensions in inches) 


SPECIMEN | 
SPECIMEN TYPE numaer | 4, "2 
Butt Jt. Tens. Fat. eo et tt 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 4 of 10). 


(All dimensions in inches) 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 5 of 10), 


(All dimensions in inches) 


SPECIMEN TYPE ae ie, | ne Pee ae Ws 

[Butt Jt. Tens. Fat! o9-709-3| au | aie | isos | uses | ee 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 6 of 10). 


(All dimensions in inches) 
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Table C-8, Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 7 of 10), 


(All dimensions in inches) 


SPECIMEN | | | 
numpeR ; &, ; #, | bt, , 2 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 8 of 10), 


(All dimensions in inches) 
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Table C-~8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 9 of 10), 


(All dimensions in inches) 
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Table C-8. Welded Plate Fatigue Test Specimen Pretest Measurements 
(Sheet 10 of 10) 


(All dimensions in inches) 
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2.2 TEST DATA SHEETS 


This section contains copies of the test laboratory data sheets 
summarizing the recorded data for all welded plate specimen fatigue 
tests. Minor additions and deletions have been made on these sheets 


to enhance clarification. 


Data sheets for the butt weld specimen tensile fatigue tests are 
presented on pages B-504 through B-508. The tensile fatigue data sheets 
for transverse tee specimens are provided on pages B~508 and B-509 for 
transverse cruciform specimens, on pages B-509 and B~510. Data sheets 
for the tensile fatigue tests on butt welded specimens containing weld 
imperfections are presented on pages B-510 through B-513. Tensile 
fatigue retest data for all original run-out specimens is tabulated 

on page B-514. Pages B-515 through B-517 present the butt welded plate 


bending fatigue test data sheets. 
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2 / FATIGUE TEST DATA 


This section contains tabulations of all recorded data from the static 
tensile strain survey tests conducted on selected stiffened panel spe- 
cimens prior to the start of fatigue testing. In general, such strain 
surveys were conducted only on those specimens which exceeded the spe- 
cified distortion limits based on independent measurements made by the 
test laboratory. The peak localized strain recorded for each specimen 


was then used as a basis to establish the nominal stress level for 


fatigue cycling. The peak strain magnification factor for each survey 


load increment is also tabulated with the recorded strain readings in 


this section. 


Figure D-3, which precedes the tabulated strain data, documents the 
identifications, locations and orientations of all strain gages in- 
stalled in various patterns on the stiffened panel fatigue test speci- 


mens. 


Index of Strain Survey Data Sets 


Specimen Number 


TT802022-3-F1 
TT802022-3-F2 
TT802022-3-F3 


Specimen Number 


TT802022-11-F1 
TT802022-11-F2 
TT802022-11-F3 
TT802022-103-F1 
TT802022-103-F2 


TT802022-103-F3 . 
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Figure D-3, Strain Gage Identifications, Locations and Orientations 
on Stiffened Panel Tensile Fatigue Test Specimens. 
(Sheet 1 of 2). 
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STIFFENED PANEL SPECIMEN NO. APPLICABLE STRAIN GAGE PATTERNS 


from Sheet 1 
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TT802022-205-F1 
TT802022~-205-F2 
TT802022-205-F3 ! 
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Figure D-3. Strain Gage Identifications, Locations and 
Ortentations on Stiffened Panel Tensile Fatigue 
Test Specimens (Sheet 2 of 2). 
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APPENDIX E / STIFFENED PANEL COMPRESSION TEST DATA 


This appendix contains all recorded test data for the stiffened panel 
compression test specimens. The data set presented for each specimen 
consists of an autographic plot of applied load versus total compressive 
deformation and a tabulation of displacement transducer and strain gage 
readings for calibration and each applied load increment. Preceding 

the first data set are illustrations of strain and displacement measure- 
ment locations correlated to data channel numbers (Figure E-1 and E-2) 


and an annotated example of data printout (Figure E-3). 
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thru 14 respectively; 
gage readings in 
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Displacement gage 
numbers 1 thru 15; 
gage readings in 
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Figure E-3. 
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APPENDIX F / DECK/BULKHEAD ELEMENT TEST DATA 


TABLE OF CONTENTS 


STATIC TEST DATA . 


FATIGUE TEST DATA 


LIST OF ILLUSTRATIONS 


Strain Gage Identifications, Locations and 
Orientations on Deck/Bulkhead Element Static 
Tensile Test Specimens ......4.4+4.-. 


Annotated Example of Data Printout... . 
Strain Gage Identifications, Locations and 


Orientations on Deck/Bulkhead Element Tensile 
Fatigue Test Specimens .......4 +2. 


xen Fatt BOR Me 2 ete 


TERO73 


1 / STATIC TEST DATA 


This section contains all recorded test data for the deck/bulkhead element 
static tensile test specimens. The data set presented for each specimen 
starts with an autographic plot of applied load versus axial strain 
averaged over a 10-inch gage length of the element mid-section centered 

on the deck plate butt weld. Tabulations of the recorded strain gage 
readings for all applied load increments and calibration checks complete 
the data set for each specimen. Preceding the first data set are an illus- 
tration of strain measurement locations on the specimens correlated to data 
channel numbers, Figure F-1, and an annotated example of data printout, 
Figure F-2. 


Index of Data Sets 


Specimen Number Page 
TTSO203 31S Li acs soe cee ces or ce ce ere, es Sow lar 9 LO Wwe ee we Te a B-694 
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+ 
4.5 -13, 14, 15, 16 
+ 1, 3 

2,4 


Jt 


Note: All dimensions shown in inches. 


Figure F-1. Strain Gage Identifications, Locations and Orientations for 
Deck/Bulkhead Element Static Tensile Test Specimens. 
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2 / FATIGUE TEST DATA 


This section contains tabulations of all recorded data from the static 


tensile strain survey test conducted on each deck/bulkhead element fatigue 


test specimen prior to the start of cyclic testing. These surveys were 
conducted on all three fatigue test specimens since independent measure- 
ments made by the test laboratory revealed that each specimen, as delivered, 
had longitudinal bowing distortion exceeding the specified limit. The 

peak localized strain recorded for each specimen during the survey was 

then used as a basis to establish the peak nominal stress level for fatigue 


cycling. 


Figure F-3, which precedes the tabulated strain data, documents the iden- 
tifications, locations and orientations of all strain gages installed in 


various patterns on the deck/bulkhead element fatigue test specimens. 


Index of Strain Survey Data Sets 


Specimen Number 


TT802033-1-Fl. . 
TT802033-1-F2 .. 
TT802033-1-F3 .. 


i 
4 


Figure F=-3. 
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Erection Joint 
Butt Welds 


For Specimen No. TT802033-1-F1 only. 
For Specimens No. TT802033-1-F2 and -F3 only. 


All gages were Micro-Measurements Type EA-13-250BG-120W 
except gages no. 5 and 6 on Specimen No. TT802033-1-F2 
were Micro-Measurements Type EA~13-125AD=-120. 


Strain Gage Identifications, Locations and Orientations for 
Deck/Bulkhead Element Tensile Fatigue Test Specimens. 
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APPENDIX G / THREE-BAY PANEL ELEMENT TEST DATA 


This appendix contains all data recorded during testing of the three- bay 
panel element specimens under various combinations of normal pressure and 
axial compression loading. In general, the data set presented for each 
specimen and test condition consists of three elements. The first element 
is a summary table listing the test loading/data recording increments 
including, as applicable, the normal pressure measurements, applied axial 
load and corresponding nominal compression stress, and dial deflection 
indicator readings. For the test conditions involving axial load, the 
second element in the data set is a copy of the X-Y-Y recorder plot of 
applied compression load versus loading head travel measured at each end 
of the head. Completing each data set are tabulations of the strain gage 


and deflection transducer readings recorded at each load increment. 


Preceding the initial data set are illustrations of the strain and dis- 
placement (transducer) measurement locations on the three-bay element 
specimens (Figures G-l and G-2, respectively) and an annotated example 


of the strain and deflection data printout (Figure G-3). 


INDEX OF DATA SETS 


Specimen No. Test Condition 
TT802041-1 Normal Pressure (Elastic) 


Axial Compression (Elastic) .. 


Ao arte om 


Specimen No. 


TT802041-1 
(Cont'd) 


TT802041-1B 


TT802041-3 


TT802041-3 Mod. 


TT802041-3A Mod. 
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Test Condition 


Axial Compression w/4 psig Normal 
Pressure (Elastic) .. 


Axial Compression w/8 psig Normal 
Pressure (Elastic) ..... Fi 


Proportional Axial Compression and 
Normal Pressure (Plastic) ..... 


Proportional Axial Compression and 
Normal Pressure to Failure ........ 


Axial Compression to Failure . 


Normal Pressure (Elastic) .. 
Axial Compression (Elastic) ..... 


Axial Compression w/4 psig Normal Pressure 
(Elastic): 60% ie eee ere ee te es 


Axial Compression w/8 psig Normal Pressure 
(Elastic) o 8 © © © © © © © etl lel ll 


Normal Pressure (Elastic) 
Axial Compression (Elastic) ... 


Axial Compression w/4 psig Normal Pressure 
(Elastic) 2. 2.6 2.2 2 ee ee ee ewe 


Axial Compression w/8 psig Normal Pressure 
(Elastic) . 2.2... ee ee wee 


Proportional Axial Compression and Normal 
Pressure to Failure 


Normal Pressure (Elastic) .... 


Axial Compression to Failure ....... 


B-708 


DS gC TE SRSA oT 


TERO?73 


el a at la te ee eT a oo rs 


*suowyoads JuawaTy Aeg-aeiy], uo suozjequayIQ pue suoyJEDO'| ‘UO; IedTJ;QUSP] aBeg uzeszysg °[~) aandyy 


*eyzem yound pyoae 09 pow VE-1y0ZOBLE °ON JveWETZ UO 
YouF OT/E ATLe10IeT parzrys LE pue ‘97 ‘CT “ON Sa8eB userrs (¢ 


“AI-T9OZOSLL “ON JUaMaTA UO poy [CIsUT 
20u OF pue GE ‘OE ‘SE “Sz ‘oz Sor ‘Et SZT STL °ON sa9e8 uzez25 (7 


*siaqunu yauueyd 
maisXs ejep 02 puodsai1io> umcys sraqunu ade8 uzesis ({ 289 20N 


' 
poz (Suspe01) av | 


3 : a ee |S | aR ome 


as ‘9S 
‘1S ‘6y °99 "OM 


9S “SS ‘ES ‘zg 
“Oy "Ce “Se ‘by com 


B~709 


4 ‘9% “ST ON 


Cy “et “2 


&2 ‘12 OT “OT cow Ty ‘Ty “TE “OC 


‘ot ‘61 °6 *B °ON 
(ahay S-o-4 


—6E “SE SEE “9Z 
yz "tz SET SER SAT ON 


feq 3292029 w—- to - 

so 
9% “VC “62 “52 
"te “et ‘et ‘zt 


€ on 


£9 °C con 9 °S ‘CO °ON 


oi 


cS i — 
| pug (VOz2Iea4) PreARI04 


‘ 
uaezoods 1) 


-~ 


*guaupoads yuswayy Aeg-aoi1 yy YO VOPJBIUSTZIO 
pug (3UEpeO'l) IJV pue suoyqHIO} SUOTIEIFSP Wap] 9oNpsuLAL VOFIIET IOC ‘7-9 andy 


*siaqunu yTaUUeYD 
waqsks #i1ep o1 pucdsa1102 umoys 
siaqunu Jaonpsuezd voyIDaL[Jaq (Ef 
(UMOYS VOPIIIITP UF BA} Fsod) 
quawase{dsytp Teoy yaa saqjousap A (7 
(uMoYs YUOTIIIITP UT BAT Esod) 
quauace[ds}tp TeEquozyrzoy saqousp HO (T 


oo 
n 


a30N 


Keg 192uU99 10 


H+ 


TERO73 


8 | 
a | 


pug (UOFIOBeY) preM104 TA LGA‘L eA 
uewyzoeds 10 we 
peayy Suypeoy -~ 
s ff 


(7 ¢! 7. -- 
ek 


cA LAAT ey r 


pron 


C 


Data Sequence ———_—OY—_ © oJ 


Data List Ident. 


Channel Number 


Time of D 


wpe 


Annotated Example of Data Printout. 


Figure G-3. 
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on Fig. G-2. 
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Test Data - 3-Bay Element No. TT802041-1 (All stiffeners straight) 
Elastic Normal Pressure Page 1 of 2 
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Test Data - 3-Bay Element No. TT802041-1 (All stiffeners straight) 


Elastic Normal Pressure 
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Test Data - 3-Bay Element No. TT802041-1 (All stiffeners straight) 
Elastic Axial rein eran 
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Test Data - 3-Bay Element No. TT80204 


Elastic Normal Pressure 
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1-3 (All stiffeners bowed 3/8") 


APS IG, 
BJeuUves 


OgeGUva? 
Bbeusvds 
Be*Cuuss 
feeedull 
feruurss 
tfesucul 
Tetvvul) 
fa%bues? 
Feeesus9 
£9eeuus2 
(geuduse 
{beuuvel? 
(veuduls 
eveGuys2 
eutuevel 
B7°0bUU 4! 
CO°UVvedg 
e$*Guvle 
es*udv2e 
eseouvI? 
O2°Csuza 
eleGuude 
eveGuudy 
DVeuvabe 
DeeusudL 
s7Peuvuls 
SerIU Ge 
DHSGUGVS 
Satgev2s 
S3eGus2t 
D2euvuls 
Sircusgisd 
Suryujug 
e9PGUV2u 
ea Guuad 
e7oouvly 
wet OUElZ 
49°03 
aardbuse 
a2°Quune 
#2°00451 
ahoous 93 
eorgusti 
329euUe77 
30°0buS3 
37*°0U023 
3O°CU1 Ge 
35°CumSs) 
3n05ugso 
33¢uu13t 
32°06667 
abtuugal 
aurudele 
49*uaQu7 
asroguzt: 
2ieguede 
2ereubueu 
asruvius 
eseuucse 
aaruuza? 
44%euZes 
Zlhegults 
aueyosl? 
peeuvzey 
2Oeoures 
greguray 
Leoeuvel2 
19°Guv36e 
p8°velde 
1d°ovies 
12% usw dS 
bieGesds 
bweovues 
weeogugvy 
veecu2es 
weTenusev 
weelLuges 
w$*Cuyey 
warps? 
yacttusll 
OT bx CRG 
witovide 
suPuvite 
oh Sibgee 
eulyolee 


B-746 


Dara No. P12 
12 PSIG 
wsoauii? 
B2euves? 
Oyeudurys 
BeeCUIag 
7eend VE 
fgeuti36 
T7eeIUO7 
Peecuu3ss 
£$eGu1s0 
Terugelsa 
Taeuviu? 
T2°Gui4u 
rpeQuls 
FyegnuIgs 
uGetU1 66 
eurQCUI8 
27eQULLT 
@6e0U127 
65°00010 
ea-C0us2 
93200033 
e2°Gsuse 
e1sCOues 
bU-0Uw03 
59°0Ug3a 
SeeO¥ub2 
3709uU356 
2o°0l186 
99°u0623 
2a°0Uesu 
23201356 
92°0¥023 
Sieuvesd 
Su-OUars 
sgouQa20 
epe0UK2) 
47°O1226 
4e°GU3uU3 
4g°GUel3 
#aeGluse 
#2°uUL Sea 
eeuarig 
a19cduee 
4G°0U726 
Jeeuvens 
39°0U162 
a7°Q0ue2 
30°00980 
35°QGga7 
JerOlule 
32°Q1036 
32°U0202 
31°Q0722 
36°01 bby 
29001103 
2eegizes 
27¢Q0Ue2 
20700133 
2seourrs 
24°Q0627 
23°OQlt es 
22°0l276 
ateov2al 
avuegiusd 
49eubal2 
tecgluus 
1regsvee 
§eegu227 
§5°00u75 
$9°Q0nee8 
LaeCUgas 
1Laroveecs 
peeuvsel 
goeodres 
werguguys 
vergvess 
wreguse? 
Vergl guy 
vseoivis 
VarGens 
waeouvald 
SaeuVeou 
vieylez9 
wEPGIAY] 
41419206 
ourseles 


Page 2 of 4 
para Jo.P13 9AM We, rig 


IE PSIG 
Beeb 26 
e2eubuse 
ereGau7s 
pueGuus2 
teoQurdy 
fgel,a3 
PreUUCvEs 
Fer0bu3? 
T5<0N1SY9 
fe7OCul3 
T3a°cvile 
favs ee 
Lreueyre 
TyErOUELIS 
egrubi se 
earQbuss 
o7eGuadE 
gerdvis6 
eseOuld 
eeeguuas 
63°0UN95 
62°0Uu5e 
eieyusog 
evedvuls 
$9eCU2T6 
Ser Ouucu 
s7¢Ou307 
2o°Cl2L6 
so°Cuees 
SacQuse? 
o3¢utes3 
CP ot 
sieoluis 
9u°06s25 
eye00u55 
aycuved) 
ereOig2e 
66°003392 
45200497 
eeeOiiel 
#3200155 
&2°00752 
#1900526 
HOCOUTES 
39°0049S 
agedui7a 
37°O0096s 
3e°G0986 
aseduels 
Jergrudsea 
32°00113 
32°00282 
Jisauzes 
34°O1133 
e9euli92 
26°C1339 
27°Q0UV86 
26°01 64 
2g9evog3y 
2a°60e79 
23°Oioal 
22°01379 
21°04 300 
20°C, 62 
19°00G6s 

Lerd 1 ves 
a7eoiise 
46°6024) 
Sgeguute 
baeovess 
13°00e13 
b2eco723 
11°00910 
po7ou2el 
woeCUgad 
vecovesa2 
vTogugu? 
vecdiats 
veroives 
vaedlul? 
eyecvans 
wZ*Ouadvs 
viegicde 
vueeoiae? 
4p a2Z 36 
ourpares 


IS PSIG 
seve de 
vasdeusy 
wieseuls 
eeedbuSs 
{9*bwv09 
6eeGurs3 
reread 


Teewsudss 
Foeoustu 
Tetusels 
£3°G6G,26 
(aecwis? 
Ti@Gbils 
[veusuus, 
O9euvitad 
oativves) 
areduaia 
Seruuses 
oStbiuli 
S4edvode 
@srivuse 
esroviees 
erecuiis 
weebdius 
29850399 
Paruevuvy 
S7*U8HIs 
Dorebzee 
95°CUT%6 
urcdaze 
Paeulore 
Sqediviu 
aptuivyy 
DPueGwes] 
wee used) 
eeu eou 
*Peulede 
setuusol 
@s*autoe 
serubiog 
waedulos 
oy aa tr Ler} 
bi Puvsgoe 
Sueuvure 
duruerv? 
aetedise 
3T-Gvwvns 
de*Givev 
a5°6V9/5 
Jeaeulila 
aseu hye 
Je7udgve 
34°GUezs 
aveti2iv 
aorgizer 
2eeulags 
eTeCuus 3 
aneovis? 
2o°OV ous 
2eeQUTSS 
Za*Sh aon 
Saesbasi 
2iegea2i 
ee *Obe30 
LPN O4S 
aeeousira 
areuta’s 
pesvesse 
£5°00077 
sseotest 
gdeudeue 
race" res 
blevves¢ 
iveovals 
vorcveesl 
verGuya? 
eregvgau 
Yoceulers 
Ybectlez 
Veeulers 
Vzeuvala 
we 2%uVe22 
VUGlel ys 
vorols3? 
¥Legdeay 
surie7ed 


TERO73 


Test Data - 3-Bay Element No. TT802041-3 (All stiffeners bowed 3/8") 
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Test Data - 3-Bay Element No. TT802041-3 (All stiffeners bowed 3/8") 
Elastic Axial Compression 
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Test Data - 3-Bay Element No. TT802041~3 (All stiffeners bowed 3/8") 
Elastic Axial Compression with 4 psig Normal Pressure Page 3 of 3 
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Test Data ~ 3-Bay Element No. TT802041-3 (All stiffeners bowed 3/8") 
Elastic Axial Compression with 8 psig Normal Pressure Page 1 of 5 
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Test Data - 3-Bay Element No. TT802041-3 (All stiffeners bowed 3/8") 


Elastic Axial Compression with 8 psig Normal Pressure 
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Test Data - 3-Bay Element No. TT802041-3 Mod. (All stiffeners bowed 3/16") 


Elastic Axial Compression with 4 psig Normal Pressure 
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Elastic Axial Compression with 4 psig Normal Pressure 
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Elastic Axial Compression with 8 psig Normal Pressure 
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ALTERNATE STIFFENER CONFIGURATIONS 
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APPENDIX C 


ALTERNATE STIFFENER CONFIGURATIONS 


Design sketches listed in Figure C-1 for typical stiffener configurations 
are presented in Figures C-2 through C-5. 


Baseline Stiffener}Straight Flat|Light Weight | Rigid Haunched Tee 


*Drawing Number LL101004, Extrusions-Structural 


Figure C-1. Stiffener Configuration Matrix 
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Figure C-2. Straight Flat Bar Stringer. 
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Figure C-3, Light Weight Haunched Flat Bar Stringer. 
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Pigure C-4, Rigid Haunched Flat Bar Stringer, 
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Figure C-~-5. Haunched Tee Stringer. 
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APPENDIX D 


ALTERNATE INNER BOTTOM FLOOR CONFIGURATIONS 


ALTERNATE INNER BOTTOM FLOOR CONFIGURATIONS 


Included in this Appendix are typical design sketches of all alternate 
frame configurations included in tl-is study. Scantlings are presented 


for wet deck hydrodynamic pressures of 30 and 60 psi. 


Drawing 
Inner Bottom Girder, Const. Web without Trans. Flat Bars 
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Inner Bottom Girder, Const. Web without Trans, Flat Bars 
(60: ps2) oo 6: sb cic es Ge ae We ee te eerie we a 


Inner Bottom Girder, Stepped Web without Trans. Flat Bars 
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Inner Bottom Girder, Stepped Web without Trans. Flat Bars 
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Inner Bottom Girder, Const. Web with Trans. Flat Bars (30 psi) . 
Inner Bottom Girder, Const. Web with Trans. Flat Bars (60 psi) . 
Inner Bottom Girder, Stepped Web with Trans. Flat Bars (30 psi), 


Inner Bottom Girder, Stepped Web with Trans. Flat Bars (60 psi). 


Round Tube Concept, Inner Bottom Truss (30 psi) ......e..-. 


Round Tube Concept, Inner ottom Truss (60 psi) .......s.e-s 
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